It is shown that the resistance between the origin and any lattice point
in an infinite perfect Simple Cubic (SC) is expressible rationally in terms of the known value of
The resistance between arbitrary sites in a SC is also studied and calculated when one of the resistors is removed from the perfect lattice. Finally, the asymptotic behavior of the resistance for both the perfect and perturbed SC is also investigated.
Introduction
The calculation of the resistance between two arbitrary grid points of infinite networks of resistors is a new-old subject 7 1 . Recently, Cserti 8 and Cserti et. al 9 studied the problem where they introduced for the first time a method based on the Lattice Green's Function (LGF) which is an alternative approach to using the superposition of current distributions presented by Venezian 3 and Atkinson et. al 4 . The LGF for cubic lattices has been investigated by many authors 20 10 , and the so-called recurrence formulae which are often used to calculate the LGF of the SC at different sites are presented 22 , 21 . The values of the LGF for the SC have been recently evaluated exactly 23 , where these values are expressed in terms of the known value of the LGF at the origin. In this paper; we calculate the resistance between two arbitrary points in a perfect and perturbed (i.e. a bond is removed) infinite SC using the method presented by Cserti 8 and Cserti et. al 9 . The LGF presented here is related to the LGF of the Tight-Binding Hamiltonian (TBH) 24 .
Perfect SC Lattice
In this section we express the resistance in an infinite SC network of identical resistors between the origin and any lattice site ( n m l , , ) rationally, where it can be easily shown that 23 , 8 (1)
LGF at the origin. and 
Perturbed SC Lattice
In this section we calculate the resistance between any two lattice sites in a SC, when one of the resistors (i.e. bonds) between the sites is broken, where
As an example; let us assume that the bond between
is broken. So, we calculate the resistance between any two sites. Our results are arranged in Table 2 , and for example: The resistance between the sites
i.e. the resistance between the two ends of the broken bond is 2 R , which is a predictable result 9 . Now, if the broken bond is shifted to be between the sites
, then one can find the resistance between any two sites (i.e. Table 3 .
For large values of i and j the resistance in a perturbed SC, becomes
We conclude that for large separation between the two sites the perturbed resistance approaches the perfect one (i.e. it approaches a finite value). 
Results and Discussion
) for the perfect case due to the inversion symmetry of the lattice while for the perturbed case the symmetry is broken so, the resistance is not symmetric. As ( n m l , , ) goes away from the origin the resistance approaches its finite value for both cases 8 . ) goes away from the origin the resistance approaches its finite value for both cases 8 . Fig. 3 Figs. 1-6 , as the broken bond is shifted from the origin along [100] direction then the resistance of the perturbed SC approaches that of the perfect lattice. Also, one can see that the perturbed resistance is always larger than the perfect one. Measurement of the resistance of a finite SC is under investigation in order to compare results. 
